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Abstract (Basic): JP 2002359246 A 

NOVELTY - Conductive layers (18b-20b) with different width, are 
laminated in order, such that edge portions of the conductive layers 
are tapered. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following: 

(1) Wiring production method; 

(2) Wiring board; and 

(3) Wiring board production method. 

USE - In wiring board (claimed) used in electro-optical device such 
as active-matrix type LCD device, active-matrix EC display device and 
active-matrix type light emitting device used in electronic device such 
as personal computer, DVD player and CD player. 

ADVANTAGE - Operating characteristic and reliability of the 
semiconductor device in the LCD device, are improved. 

DESCRIPTION OF DRAWING(S) - The figure shows the sectional view of 
the wiring. (Drawing includes non-English language text). 

Conductive layers (18b-20b) 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wiring capable of dealing with the 
increase in the area of a pixel part by using a material having a low 
resistance and to provide a circuit board. 

SOLUTION: The wiring comprises a laminated structure of a first conductive 

layer, having a first width and made of an alloy containing one type or a 

plurality of types of elements, selected from the group consisting of W and 

Mo or containing the elements as the main component or a compound as a 

first layer, a second conductive layer having a second width narrower than 

the first width, having a low resistance and made of an alloy containing Al 

as the main component or a compound as a second layer, and a third 

conductive layer having a third width narrower than the second width and 

containing Ti as the main component or a compound as a third layer. With 

the thus constitution, the wiring can fully deal with the increase in the 

area of the pixel part. A sectional shape of the end of at least the second 

conductive layer is set as a tapered shape. By forming it into such a 

shape, coverage can be made proper. 
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mz. i c piyf >^SH(i^77:?©witg 

tO 0 1 8) fll*.^ y^X^«aSS:S5*SSlCrT^fe«> 

l x«®c* ©jsa^ £ * 3 -r ^SB»**Myj \z tita 

[0 0 19] ccDJ;p)a:v;^x/'«-i'7JPn-i';ps-jgffl 
Ufcl CPSfflV»/hiyf>^SSSffl^l>t, "r—n 

[0020] m2m&&zfm3mizt$ttz>x.y7 40 

iCl,. HCI, CCl,. BC1,, Cl.^fflUS 

[0 0 2 1] $1 BlCfcttSX^^lCfflUStf^ra 
7y^*^7.*tS*L^. 0lJ*.tf, NF„ CF,. C, 
F.. SF3Sffl^CtA«Tf5. ilfCIS 
{t§Xyf 1 >ytt7.y^^^Xt(Sl^»Citm^^X ! b« 
X5/^>^U-hA i rSJ±-r^CDTli*UVio 

[0 0 2 2] ±iBO«®^*fflUfcgi©fi9jtd^e 

/i-sEiai-r-sciT, icpiyf>ya^i^ so 



[0 0 2 3] ±l2«fig{C*5UT, ttlESi 1 CD^flSOSi 

t— ^-®#£)&LTV>3ffi# (^-/1-8S) tt. $2 

tt. m©tI*>SS82CDlB£gL§|V>fc*B-ei&*. £ 
fc, ^2C0^@Stt^-/X-^ttib. SSl©3J«JHC 

*»a*iA». sg3©3*«jit>5 i -/t-j§M*£-r* 

[0024] *&m&$?m-tz>itit><Dmmt* *e 
e&m±tz, mivmnrnt* &2<Dmnmt.* 130 

em 1 vmmm. ntiiBSB 2 co®m)i*5«fc^«irESg 3 <om 
ii*x^f>^T, « 1 ossttajg 1 vmnm 

-5S3 0^mSi:©WJi*^>iS«2©^«CD^m»* 

B&v. taEsg 2 ©ra£*r*as 2 saEsg 

3 0<@Sr*r-r^m3CD^«»i*Xy^>yUT, SI4 

mmmt* sg6©ffi£WT*$3©3imji£©*Ji*>e> 

oT, i£S4 COtlfc^rT-SSS 1 CD3£®B£ fcteiKlEMS 
5 ©*iSrWr-2>^ 2 ©3>mii*fctefiftESS 6 CDffi£*rr 
£SM ©««BCD^gBlC43l*SHffiSBMfctt, T—rt-M 

[0 0 2 5] ±E8Se£»C*J^T, tftEE«Ki» W*±«S 
#£^££&&L<l;Mfc£«!>a>£fc-&3l«Jl (SSlB) 

A 1 ££<£#£T*£&fcL<tt4fc£®J&>£fe-SS» 
®B ($21) i. T i ££fiK#£-r*£&*>b<ttfls 
£!EW>&&*>3?mB ($31) t<D«I«jSStUTli 

B) <t. A 1 £±J$a^T££&fcb<tt<fc-&$S)*>&ft 
•5^®S (!g2B) Ti4M»in^t)t< 

Mt&V3fr*>uz>m<&m ($3«) t(D«B«i3fiswb 



( 7 ) 

i: 

T^Z Soffit 

[0 0 2 6] sfc. ±mv>mmm&m^ttmmmm&z> 

fS. I CP (Inductively Coupled 

x. m%k<Dm&7— ^-Mtfs. Eig©s£aB£? 

too2 7] ±.mmmzis^x. itu-tssg i ©gi@B<z>3g 
gB«^— /t— LU. fit, -^o 

«, Sgl®ffia>£3§2C0fi£ML5K>fc<HT<&.5. * 
fc, «2 03fISr-^~MiL. fBlcoSISfil;: 

©a<S£U<. gs2©a»«Jifc:43tt*^— sb©-?-— 

[0 0 2 8] #$291<Dte©8!fiEtt, *£iS8*££, 

iB^ts^r-r-5iB^S«K:*^T, fjtaSB&tt. Sio 
o^v^2©<®Srwrs^2©gimesr^2Btb, w 

I2SS 2 CDtiJ: D^Sg 3 ©♦gSr^rrsSg 3 co8MiJiSSg 

[0 0 2 9] JbGfliaC£v>T. fflceae&j&Tsx 

«£u a i u t i si 

[0 0 3 0] ±S2«JdcC*JV»T, filfESg 1 CD«««©SS 
5 l -/^-»tt«rrtLTIr»*«» <^~/*-ffl> «, g§2 
«. gl0ff:»&32®<H&£U5lV>fcflT&«. 3; 40 

[0 0 3 1] *»W**Sr*&ftO*l«»4. (ft 

s3js£xs/^>^ut. hi i ®M£*rr«fli i vm^rn so 
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&2®H£&-r«$B2C!>9MM&. »3©«srr 
«£3 0«ttB£®aSfr&fe«£2 0!>JffttaiJMIJ|& 
BAKU etrg^2 0*B*#"r*$2©i»«)it. 
3©«*srr*JB3®9l«Jii*Xy?>yUT. SS4 
1 OBBB&. $5©ffl^t5$2 0 
8fli. SS6©«*^T5SB3©i*«B£<Z>«Sa*S 

«HE»5©«**rr«iB2©B*B. Sfc«ttllBSB6© 
ffi**T*«3©B*B©B»lC*tt*«iIi»tttt. t- 

[0 0 3 2] ±B«WllC*l>T. WI2E««r^J5£-r2>X 
fit. Wfc^jfca-t-rfcBBBfcBJfcU A 1 

tr*BmK*»*U T i €ri«»£-rs^mBtsr^ 

fiKbTfllBbfc^. '7X^tC«tDXy5 : ->^UT^-r 
«C LTfraS. Sfc, .LEttdttC&Vvr. ttt 

B&U A 1 Sr^»£-r«>*miRS:»E£lx. T i Si 

[0 0 3 3] £fc> ±E©BttBS£V>ftBIB«lii*& 
&5E8tt5CiT, I CP (Inductively Coupled 
Plasma : mmHS'SiM? 7 X^) X.y*->#&m&mi>* 

x, bmojmb*?— /i-»«t-r-&. Ets©s?sffi£-y- 

[0 0 3 4] JbHMtfciWvC, fflESg 1 OiUOl 
ffltT— /t— JEM*T<&*C£*<aa[LV*. *UT. -£© 
r-/t-)g«$^tT^5a!» (^-/t-«B) «. Sf§2 
©SS«St«fcT3TV>fc<r»«ttT&0, 
tt. ®lc0i|®^e,S2OteSMb§l^fctgT?&^. * 
&. $2 0itittf-/'!-Mil/ > Sgl©9f«BlC 
ffi©^— /t— ftlCtfCT^^Vifr*© 
*iS^LVi. ^fc, S3©9»«B"b^-/t-^«£r-5 
e>#S£L<> ^2 03>«B»C*5Vt*^-/1-®<D^- 

[0 0 3 5] *58Wtt. «£3l6©Eiil*fcttiBliS«©^ 
[0 0 36] 

SfflViTSft^-rs. *!6iS^ffiTtt, *%W&fUfflLft: 



( 8 > 

E3 

So 

[0 0 3 73 S-T, Sffi 1 0 ±fcTtSt6S«l 1 1 

=!>««. y^X^^gfi, &«S«. *JgH4S«fc 
Z&m^Z>^ttf-e&2>« «3S2#7Xg«<l:LT. AU 

i±S«t«, PET, PES. PEN. 7 tr V KtS-Hfr 
l ON, A 1 N, A 1 013.Z) . i^fil (DLC <^-f 

t ; E>t t 7'T &£> . s iNfcero/xyy 

[0 0 3 8] TttfftMIll ltUTIl 

EKSTi&Kl 1 *r»*f*. u^TliTiftil 1 tUT 
2@«ifi (1 1 a, lib) &JflUfc0!l&3*L)fc;&«, 10 20 

T<bAV>. ft*5, T«ateftJK£J*rtlft<T<bJ:V'. 

[0039] >i»t. Tmm&±\z*m#m 1 2 
j£-rs. ¥^ii2ti #Mttaft*r*-«¥**ii 

&'6%i<D^® (X/ty^tt. LPCVDj*. Sfctty? 

££9AKU&fe ftaottMsoa 

-=>yLT»«r*. 1 2©J»Stt2 5 30 

~8 0nm (»S U<«3 0 — 6 0 nm) ©JPST^ffc 

tta**fctta*y;^=^A (siGe) 

[0 0 4 0] **»T, *SI#Jil 2£a5*felgfcBll 3* 
SATS. «fegyKl 3IJ^7XvCVDftJfcli^y 
^ttSJBH. iSS40-150nmi LTSlSSttf 

i«w©¥Ji*fcttiM«»T»jffcT*. c©^ 

[0 0 4 1] *HT. &MR1 3±fcfiU*2 0-1 0 0 40 
nmOD^lCD^mffil 4 iKJP 1 0 0 — 8 0 0 nm©3g 
2C9^mKl S tKJ*2 0~ 1 0 0 nm®S3©it(S 

1 6££®J3^fi£-rS. XAy:?ffi. 
7CVDtt«J|l». «fe^Ki:S-r^^l©^©Jl«tL 

Mo*jEa»tt«*tti (W. WMo, Mo§) £JfJ 
^tl#«fcn. i2©«fiiLTtt. AlS^lS 

#t"r*fc«$t&3S«l* (A 1 . A 1 -T i , A 1 - S 
c. Al-Si® tJBWU&fcl'*. Sfc. S5 3©3$« 
ittTIl 3>^i7 higffi©fi^T i (Ti, TiN SO 
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[0 0 4 2] ^2©7#h-?7if$ffl^TUv 
X hVX* 1 7 a£&£U ICPlyf>^8H«S 
fflUT^ 1 OX-y^>^Xg*fr-5. d©Sf§ 1 CDXy 
>^ISlCcfcoT. ^ 1 Tbmm 3 ©««JR 14-165; 
Iyf>yi/T, HI (B) !ciK-TJ;-5(C. aga&tcfci,* 

mm 8 a~2 0 a£*§S. 

[0 0 4 3] JfcV»T % i207*h ! JV^77><Iit 
Mlfcl/y^ hvxf 1 7 a ^OtiJSK I CP 
Xy3 i >^E^£fflV>T$(l2©Xy^>^«:?T-5. C 
C9S2 0Xy?>i'Iit: < toT, SSS2©9l«Jll 9 a 
43«fctflll3©3&@Sl 8 a&S^WlCXyy^^bTIS 

1 (C) «C^t%fc3fcSfS2©SIMilIl 9 b*5<k£*3g3© 
^fI18b£Mn. fc*S. ^©^©Xyy^^ 

©&. us?xhvxi7. mio*«H. &.zfmmtit*>t> 

b, SSl©SSimJ12 0 b. «&HK2 1 b#tJ*j£S*i«. 
il«)ifi2 0blt Sil©tS (Wl) SSbT*5 
0, Sg 2 ©SimS 1 9 b tt. %2(Dffi (W2) SrWUT 
*50. i3®$1118bit i3Qffi (W3) *=TT 

«. fc*s, mio*s«m2©*icto^:^<, ^2©e« 

S63©ffi«k»);*:i*^. 

[0 0 4 4] fc*S. CCTIt ttlMHl 3©BI«D£«I 
X2>1Z*b\Z. 2@©l7f>y (Sl©l7f>yii 
£)62 0>xy^>2rxS) £frr?fctf*, mi (C) I'* 
r «k r> fcmi&fltit tig 3 ©*«« 18bi^2 <Dm%m 

i9b <tfg i nmmrn 20b ©»») #»j*t?€?s©t 

U 1 HI©Xyf 1 >yiaTfT-3T"b<t^. 
[0045] d ©<fc 5 «C*5E^-e«y- h EMlAtfifiSt 

tsiit^i. tut. c®j:)fteciflt98a«n 

[0 0 4 6] ^±©«*£Ttt**^tcr>HX. «TJC 

So 

[0 0 4 7] 

[0 048] **"»*«UBbfey— hma 

[0049] s-r. Mio ±\zTt&miem 1 1 *^b£ 
n>s«. &m&&*fzif*im&&i$.<Dmm\zfimm* 



( 9 > 

mmmx'it. n—~>tf%mi 7 3 7 ii^xmvi&m^ 

fee 

co o 5 o] *fc. T&f&uti ltutft mmm 

BSSTSSflU l^tST*. CdTttTit&Kl lilt 
2Smm (1 1 a. lib) £JSUfc0iJ£jFLfca<, f& 

Tt>fiV>. fc*s* T^&0ffi£JgJ5£Lfc<Tfc«fcV>. * 10 
SSJSfllTte. 105 0 nmOBf^lk^mai 1 a (ifi 
JifcifcS i = 3 2%. 0=2 7%. N=2 4%, H= 1 7 
%) &&f&Lfz. #<^T. &J?1 0 0 nm©K*fc£fl:& 
Pftflll 1 b (iSlfcttS i =3 2%. 0=5 9%, N=7 
H=2%) SrJgJ&bfc. 

[0 0 5 1] Ti&t&m&±iz¥m&m 1 2 
err*. *m&m 1 2 «, #&£fliifi&«--r«¥*ttgt 

(X/ty^tt. LPCVDft, Sfctt:/^ 
<U— tflSfifl:*. f&S3ilrt:i£. Sfcttx-y 20 

~->ifhxm^rz>c 2©iP$«2 5 

~80nm «fF£L<«3 0-6 Onm) CDJPST^ffc 

7 A (S i Ge) 

5 5nmOJMM&X0t€£Klfcfft. -^^^«r 

XRKIfeJcSfl: (5 0 0*0, mm) ^frofe'S. ItMS 30 
Oft (5 5 Ot:. 4P#WJ) *fxH. S&K|gaft«tt* 

2£JgJ5£L/fc„ 

[0 0 5 2] JfcHT, 2£«-5*fe^Rl 3£ 

^ft£/fHr>. J?££4 0 — 1 5 0 nm£ VT&^&StS 

8K1 3 tty-h*£&R *Hifi0UTtt. ^5X 40 

VCVDifclCkO 1 1 OnmO/PSTgtftgfcSiiiBI 
(Saf&tfcS i =3 2%, 0=59%. N=7%. H= 2 

[0 0 5 3] Jfcfrv?, 3±KfiBJ*2 0—10 0 

nm©£5l©3SmRl 4 &JKJ* 1 0 0-8 0 0 nraCl 
2 OgS&R 1 5 t$&m 2 0 ~ 1 0 0 n m©S 3 COSIER 

(W. WMo. Mo$) £fflt>*l#J;t>. 3=£, 12® SO 
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^IcLTfl A : **fi2^>-r 3{g|gi5tfea|1tR 
(A 1 . A 1 -T i, Al-Sc. Al-Si^) £JB 

ime>m*T i §±E2»i:-r*9l«IS (H. TIN 
^) €fflV»n««kV>. *HJS«RJT«, XAW^ffitCcfc 

0. RIP 3 0 nmO\VIi!i^&5$ 1 ®»ttt 1 4 t. 
RJP5 0 0 nm©A 1 -T i jRftk&fe«ft 2 <£>3I«R 1 
5t, RJS5 0 nmOT i gt*>&ft«JB 3 ©3l®Rl 6 

^^^Bjg^L^o mzcomnmi sots cd$j^«i 

%"C&0. 9—f v MC A 1 -T i Srffl^TJgfigLfco 
[0 0 5 4] «v»T, ^l<DX-y^>^a«rfT'5. SB 
l©lyf> ?&9TI*Sf 10iyf> ^Afr&OW 2 
0DX-^^>^^Tfr5o *HSS^JTtt?Bl©Xty5 t > 
^#il/T. I CP (Inductively Coupled PI asaa : 

ffl^i:Bci,ici,to,t*fflu. *tnen©» 

: 10:5 (seem) it. 1. 2P 
a©EE*T3'f JUS!©m€i(C4 5 OW0DRF (13.56MH 
z) iASSAl/T^7X?*4SLTl 4 7g>©Iy 

CP^^fcH7-fXy?>ygt (Model E645 
-□I CP) SrfflVifc. (ttttX^-2?) !Cfc3 

0 0WORF (13.56MHz) l*SaAt. XRttlZjt® 

ss/WTxwEESBiarr*. *ioi?f>^*ftT 

OUi?^ H:^t'5l^9 : >^aft«2 3 5. 5 nm/ 
m i nT$D. A 1 -T i l:j»niy ?■> if m&\*2 
33. 4nm/mi nTJ&O, Wl:^t5Xy?>^I 
gte 13 3. 8 nm/m i nTfeS. fc:*5, T i ©Xy 
^>i/mm.\ZA 1 -T i £{S&As£|Qi;-V&«. 02 2 
fc5Vr«fc5«C, Z\<Dmi <OX.<y?-> if 4kmz£.Q Al - 
T ilUiOT i RSX-j/^yLT, SSW*«-t~ /t— 
»1*T&«1S2©3MM.2 9*3«J;^3«>3t««2 

lOflCIy^MfCtoT, Ai 
-T i m&^V-T i »Cr-/1-fttt, iK)4 5 ° tfe 
So fc*3. WfC^T-6X.>^>^aE«U^X T 

1 , a i - t i fcjt^T-HHsi^jt*, s i (Dmnm 3 

[0 0 5 5] :©g, UyXhA>e^'7Xi'17aS: 
2 ©Xy^>if X.y^>fffl 

^fxccF.tci.io.iSMK -5-n^no^xai 

SJt<& 25:25:10 (sccm)iU lPa©E 
*-^3-<;i/^©mSlC5 0 0WCDRF (13.5€MHz) 
SSAl/ty7XvS:Ml/T3 0#<DXy 5 L >y$ff 
ofc. (K«7f- S» (Cfc 2 0WOR F (13.5 

6MHz) miJ&ISiXV. SMMlCft©ee/W7X«EE* 
WUOTS. CF, tC 1,^:0, SrS^bfcSB2©x->^ 
>^ftTttWK©*X7f>^n5. Sg2WX^5 L 
>y*^-C(DW{C»-r-5X^^>yjlffi«l 2 4. 6n 



{ 50 ) 
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m/minT&So fti*. V- YmmmkXZ^m^:^ 
Cife<Xy5 1 >y-r-5fcs&{r«, 1 0~2 o ?m&<D 

fij^-ex y =9- > tfn ffl s mm s -e- s £ & i-^ 

[0 0 5 6] & 2 Olvf >^#l:<k5 

mz&K>&f&-2tiz?B2<Dmmm2 9*sj:tfgS3<D3Mi 

■ 28 (Sitf!^* h2 7) SY^i'tLT^S. 
$il2 0a<Dtglt ^l©Xy? i >^frJC«fcoTfH 

<K>ffi# t ft -5 Si^c w<® * &a tc®j * d t w S -5 . 

[0 0 5 7] ±fB^l©Xy^>^J{lSTtt. UvXh 
<s ft ? &m U £ CD L? Z> Z. £ tC«fc 0 , 

m&.xfm2(Dmw.m<Dii%m*7— /i-jsMfctft-s. c© 

5 1 — /V-gBWftSfctl 5~4 5° frtltfiVi. I^L 
T, S 1 OZyf >^fflIlCJ: 0 S 1 O^il 2 0 a i 

m2<ommmi 9 a£m3v>mmmi 8 a^&iss^i 
^ i (Dmmmonsit. ±mmm<Dmmz^i,ffw i tctg 

S-T-S. 2 1 atty-K*6&BlT<S&9, Sgl©J6MK©i* 
m^TM*>nftl/^^E«2 0-5 0nmg^Xy5 1 >^$ 
tl»<ftofc®«^J5ESnS. ft*5. C1CT<D^1C0 

>ifTM mi (B) ) Z.<D£5\ZVTM 
|£$nfcgSl©Jgtt©&@S©SEM3p*£0 2 (A) 

[0 0 5 8] ^t, h^b^^VX^^S* 
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*JtS2 0:6 0 (s c cm) tU 1. 2 P a<DE.t) 
•VZi-i)Vm<DmWZ6 0 0WCORF (13.56MHz) 

#] (a^X^--^) JCfel 0 0WCORF (13.56MHz) M 

5. ^OXy^^ftSTt*. A 1 — T i BM3«fcl£T 
iK* i SS?W»rx-y9 i >ysns. ^<3Dm2cDx^? 1 > 
yiCi 0 A 1 — T i Blfcitf T i ttCD^-/1-^« 8 0 
10 ° <hftofc„ ^©^2cox-y^>^«iatc«J:0m2co3| 
mH 1 9 bii«i:tfSB 3 ©9im» 18b &JgJ5fcT-2>. — 
$lCD$fl2 0alt 3B2©i*«Ji<*>JI§3©iJMI 

miztt^.xiit/vH^y^>{/^ti-r. mi<Dmmm2 
ob*^j«-rs. ft*s. z\z\-v<om2<Dx.y^>ifmm 
«. niso^cts«L^2coxy^>^ie (ai 
(O ) letters. d©<t5»cbx. g=-f 
(Df^Kommm^ami. S2osiioi@*<w2, 
ts 3 co^m^cri*i*iw 3 -efcsss 2 ©fg«©»mfii*^ 

fi£$*lfc. Sg2CDJ£#CDige«©SEM:^**@2 
20 (B) IC^kTc 

[0 0 5 9] Sfc, $41:, Al-TilOIyf^ 
l^-h<D®lW£c>#€:#*U Al -T iK<DTJI£ 
MtiL-StlZmOA 1 — T i JRlC^fTSX-y^^^U- h 

Al-Til©Kff$5 0 0nmtU ®I*3T-±S 

[0 0 6 0] 
[$4] 



AHTiC0E_a<0 


T«(l5 


=3T? 






2 


t 3 


4 


5 


6 


7 


8 


9 


10 


6 i 


300.0 


200JO 


150.0 


120.0 


100 JO 


85.7 


753 


68.7 


6O0 


: 2 


350.1 


233.4 


175.1 


140.1 


iie.7 


100jO 


873 


77.8 


7O0 


r~~ 3 


400.4 


266J9 


2002 


180.1 


1315 


1144 


100.1 


89 J) 


- «U 


! 4 


450.7 


3003 


225.4 


180 3 


1502 


126.8 


112.7 


1002 


gai 


5 


601.3 


3342 


250.6 


200.5 


167.1 


1432 


1253 


111.4 


1003 


6 


552.0 


368.0 


276.0 


220.8 


184.0 


157.7 


138.0 


122.7 


110.4 


7 


603.0 


4023 


301.5 


241.2 


201 43 


172 3 


150.7 


134.0 


120.6 


8 


654.2 


436.1 


327.1 


261.7 


218.1 


186.fi 


1633 


145.4 


1303 


9 


705.7 


470.5 


352.6 


2B2.3 


2352 


201.6 


176.4 


1563 


141,1 


I 10 


7573 


505.1 


378.6 


303.0 


2523 


216.6 


189.4 


168.4 


1513 


If 


806.8 


5393 


404.9 


323.8 


269.9 


231.4 


202.4 


1B03 


162.0 


12 


662.4 


574.9 


4312 


345.0 


287.5 


246.4 


215.6 


191.6 


172.5 




B15.5 


6103 


457.7 


366.2 


3052 


261.6 


228.9 


203.4 




M 


96B.0 


646.0 


484.5 


387.6 


323.0 


276.9 


2422 


2153 


1833 




| 1023.0 


682.0 


511.5 


4092 


341.0 


292_3 


2553 


2273 


2043 



[0 0 6 1] ^4T^TJ:^tC, A 1 -T illcjtjn 

^tk^±^-5fConTX<y^>^$n-&S5J?fi*< ft 

■Sdt^WlgiftS. 
[0 0 6 2] CCDck^JC^^Tay-hE^ffiift^ 

<fcUT ! bE?SiS^©P»1®* t *^-5Cift<, +ftmWi 
■2H:Z>Z\£ *t-CiT -5. *UT. dC0«t "5ftESId^J«$ SO 



[0 0 6 3] 2 ] ^IS^J 1 iZ& 

mz&tf&gift&gix.tzt&'&iz-^^T. m 3 —m e &m 
^xEkTizwim-rz. cctti sgi<Dxy^>if^ 

\ztowzm 2 o^m@*3«J:^ 3 <Dmmm<D 2 
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[0 0 6 4) s*f. i 7 3 7^7Xifi:ox::. xa 

y?miZ&0mm2 0 0 n mO&fcgfcflt 3 3 &Bt8.T 

SliP5 0 0 nmWA 1 -T i BSri>££S$g 1 CQigm8£3 
4t, 0 OnmOT i «a>i&&£8§2©3l®&3 

s t&mmm&vK. <0 3 (a) ) . 
[oo6 5] m*x* m2<DmMm±\zu^7, b&&f& 

igtew i i ©X7?>^#i:^sn. * 

*iS0l|-ettXv^>i'*a«4:LT. I CP Unductivel 
y Coupled Plasma : m^^Mzf y X^) X. 

i,tci,i«fflufc. ti/T. •5-n-en<D^sg*tt 
t. a-r;ws!©fia*jj:t^s«fla ra^f- >*) kep 

?ir -5 £3? 5 fcS-T J: 5 KgfcS tTI ?/ 3=- > if £ 
fritz (03 (B) ) . ZL<DX.y^>if!&miz&r}. V 
5>XK Sg2©ig@flt3 5*«fctfJgl©igfaBt3 4ttX 
yf>^n, 82®*ttR3 7£«}:ltiBl«>9MM3 
8]W*jft3tt«. ^fc«6^JKt>X5/^>^$nT4 OIC 

[0 0 6 6] 
[«5J 





ICP 


Bits 


4* 








(1) 


« 




(JCCl) 


■OH 




100 


300 


BCI,:CI, 


$0: 20 


266 




300 


300 


BCI, :CI, 


SO : 20 


166 




700 


300 


BCI,: CI, 


60:20 


159 




500 


100 


BCI, : CI, 


60:20 


176 




SOO 


200 


BCI, : CI, 


60:20 


147 




500 


40A 


BCI, : CI t 


60:20 


147 




500 


300 


BCI,: CI, 


20:60 


60 i 




500 


300 


BCI, : CI, 


40:40 


61 




500 


300 


BClIsCI. 


70: 10 


360 
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[0 0 6 71 &5TiS-r&fH£«fc-3T^Stt§3*ttJi£ 
SEMlCcfcO 1 5 0 0 0 ftfcTRSE LfcJB«£0 4 ~EI 

6 5c^To 04 (a) it&ftiiz&Qfi}&znfzmmm 

T&O. 04 (B) ttftfl>2£J:9»A3tlfcmjr? 
&9, BI4 (C) «*#3lC«J:0JBE£$nfcg|*li7?* 
-5. Sfc. 0 5 (A) tt*fM£J:DJBjft£tlfcmj| 
0 5 (B) «Sfe#5tC«fcOJgj£Snfc5**JiT 

so. 05 (o 6 k> M&i!fttimmm-v& 

•5. 0 6 (A) lt&ft7\Z£QBf&2ntzmW,m 

io tso. 06 (b) teekt$8\z&omf$.2titz.mnm-z 
0 6 (o «^#9»c«to^fiE$nfegimsT?s 

B4*6 3<;i,fi®«fficBarrs«Aafffi<&:« 
l:^nt t f-/t-«^<a5CiW5. 0 5 

L fc«t D # 6 nfcx y > y U— h 
20 *rtl?ticr>mztt-rz>m$lit>£:!&7 iZTjk-T. A 

1 - T i tW<t<OSS?lt*^ir&^#TS*ttXy^> 

[0 0 6 8] 
[^6] 





ICP 


Bias 


trmm 


AI-SI ( 


nm/nin) 


\r/ XV (no/min) 


W (rm/nin) 


3 ION (na/Bln) 




(10 


(V) 


(seen) 


(Ave) 


<3c> 


(Ave) 


(3 a) 


(Ave) 


(3 or) 


(Ave) 


(3 a) 


1 


100 


300 


60 : 20 


168. 8 


39.3 


122. 4 


33. 1 


37.1 


6.4 


38.4 


8. 1 


2 


300 


300 


60 : 20 


236. 9 


51.4 


197. 9 


36.7 


58.4 


16.2 


66.4 


8. 9 


3 


700 


300 


60: 20 


262. 1 


63.2 


263. 1 


33. 2 


110.7 


23. 1 


107.6 


12.0 


4 


500 


100 


60 : 20 


236. 7 


40.6 


133. 7 


26. 3 


41.4 


17.0 


56.0 


8.2 


1 s 


500 


200 


60 : 20 


246.8 


46. 1 


199. 6 


23.7 


6a 1 


22.3 


81.8 


8. 8 


6 


500 


400 


60 : 20 


251. 0 


55.2 


255. 3 


24.4 


102.6 


21.3 


104.0 


13. 4 


7 


500 


300 


20 : 60 


750. 7 


111.0 


395. 2 


7a 7 


127.8 


49.9 


104.0 


17. 6 


8 


500 


300 


40 : 40 


495. 6 


116. 5 


351. 1 


62. 2 


112.4 


39.4 


101.0 


16.8 


9 


500 


300 


70 : 10 


142. 3 


24.2 


148. 6 


17.7 


61.0 


10.8 


99.3 


9.7 



[0 0 6 9] 



40 [& 7 ] 





lAKSif: 






:*rr*isiKtt 






SiONC 






n 




w 


SiON 


[Al-Si 


w 


SiON 


AKSi 


wx\ 


SiON 


AKSi 


m 






1 1.38 


4.55 


4.40 


0.73 


3.30 


3.19 


0.22 


0.30 


0.97 


0*3 


031 


i» 


2fl 1.20 


3.99 


3.57 


0.84 


3.33 


2.88 


0.25 


0.30 


0.89 


0.28 


a34 


1.12 


3l 1.00 


2.37 


2.44 


1.00 


2.38 


2.45 


0.42 


0.42 


1.03 


0.41 


a4i 


0*7 


4 


1.77 


6.72 


4.23 


0.5« 


3.23 


2.39 


0.17 


0*1 


0.74 


0.24 


a42 


1*5 


5 


1.24 


3.57 


3.02 


0.81 


2.68 


2.44 


0.28 


0,35 


0*5 


0.33 


0.41 


1.18 


e 


0.88 


2.46 


2.41 


1.02 


2.49 


2.46 


0.41 


OAO 


0*9 


0^41 


0.41 




7 


1*0 


5.88 


122 


0.53 


3.00 


3*0 


0.17 


022 


1.23 


ai4 


0.26 


0.81 


6 


1.41 


4.41 


4*1 


0.71 


3.12 


3.47 


0.23 


022 


1.11 


0.20 


0.29 


0*0 


9 


0.86 


2.33 


1.43 


1.04 


2.44 


1.50 


0.43 


0.41 


0.61 


0.70 


0.67 


1.63 



[0 0 7 0] &>±<DZ\t&e>. ^ff^SCltT. Wi <> -e-LT, COi^ft 



( 12 

2: 

1007:1 immm s : *^jsmtss. mizm : t& 
hZLfcmmizzf^x^mm&n^m&iz^^T. mi i 

[0 0 7 2] SI*. HSS0iJUCbfc*tt>T, 01 (C) 
©#$g£#-5. fc*S. 017 (A) til (C) ttRC 

[0 0 7 33 f§M£$ttfcEi8S!;:&3!tt>b<«^ 

fiass-fTP. (eh 7 (b) ) -fvx^vm^ zf?x 

vfE£&S (^XvCVDgl. K^iy^^S 
«, ^A-^gfi^) £flH>T, 3 0^~2 0» (#£ 
L<«3~15#) ff "5. Set. #*CD£fftS£ 5 0~ 
3 0 0 sccm, S^OiaffiSr^S— 2 0 01, R F £ 

100-200 owtLxfflino^asL,^ ^ 

A 1 , £fcttA 1 &^E£»«i:-r*-&^'bb< «fl:«4b3^ 
6^^>^m@^&fi£-5^2«)^mSl 9 h&mfrZtl-$> 

-r<^fc<*. k$2o$@mi 9 bic&uT, mom&m 20 

[0 0 7 4] <b*>Z/u. I/-^H7bSiSnfc«) 

sg?##$Kfcsn*a<, i^-^x h 1 7 h^^tcmz 
[0 0 7 5] z\(D&5izi,T*fzm-e\ty-hmmm 30 

[0 0 7 6] immw4] &mmmm3ii\tmte2>§z 
m(Dffi&\z*%wzmm ^x^msm^i^m-r^miz-o 

[0 0 7 7] S«10tUTIl #5>7.S«-*»H 

umzmz. o zmm&zm-rz ^ y a sis*i » 

TfciK *^iS^j'ctt. 3-->^ttgji 7 3 7*7 

[0 0 7 8] S«l 0±ICJSJ¥2 0~1 OOn 

mCDmi©^tSK4 4iB)ll 0 0~8 0 0 nm0D^2 
©gS&4 5 tBJiP2 0-1 0 0 nm0^3 0lS!4 

m&tmtz&i ommmizvxit. a«i o^e,©^ 
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®3©«tiiLT«. x?>^ hjgft© 
ft-5Sgl©*«BI4 4i. KJPSOOnmCDA 1 — T i 

m&?>i3.2>m2<nmmm4 st. kjvs onmoT i m 
*^^s^3©gi«Bt4 6 tzmmmffc?** 
[0 0 7 9] ttt. x^^>y«aa*fTp« ^vr> 

trS&WCten l©X7f> SB 2 0Xyf>^ 
T, I CP (Inductively Coupled Plasma : ^9M£-&£1 

ci.tci.to.tsiu. -e-*ven©#xsft«tfc£ 

65:10:5 (seem) tU 1. 2Pa OTEE^Jf 
n-f;PSOmffi»C4 5 0WORF (13.56MHz) 

«, ®TW,®&m (80 ®©I CPSffi^fcK7>fl7 
f>ySffi (Model E64S-D1 CP) S 
mm mftXT-i?) ICb3 0 0W©RF (13.56MHz) 

3. c©Sgi<£Xv^>^&fMcJ;0A 1— T iB»3«fc 
ZfiT i K4l7f>J/UTS 1 ©ig«JI<DiSS8B£:ir-/1 
-EStftf*. ^©SBlCDX^^^^f^tci-D 
T. A 1— T ig|*5j:tKT I JK©7~- /t-fttt. ij$l4 5 
" Molil7f>^SnftK 

[0 0 8 0] £CD&, UyXh*^SS^^4 7^ 
^■B-rtC^2©X-yf 1 >^frtca;^.. I»;f>^M 

xiccF.tc i, to, isi^. ^-n-^ncD^xaEa 

tfc£2 5:25:10 (seem) tU IP a<DEE*J 
T3-f;HO^IlCS0 0TORF (13.56MHz) fl73* 

(StftX -?—>') £<b2 0WC9RF (13.56MHz) «^J$ 

fixt. ^«ucft©eeA-f TxnEE&Qim-rzo c 
FTtcTTtbi ^jS^C&ff 2 ox«/f>^#Ttt 

Mo(g©*x^>ysn*. y-h*fe^Bi±iw 

FiS«r^-r^lt^<Xy^>^-r«>>i:«i)«C«, 10-2 
[0 0 8 1] ±.®.3Ly?->>f®mX'te. U-^X h*^S: 

-gs«Dft««i 5-45° trn««kv». :5U, x 

7?>yj!!lilCJ;0^1CSfl5 0i^2©^fl4 

9t^3 ©^m» 4 8 a> Sfig-siJMiJifcj&fST -a. 
[0082] ^nt. ^ms*«^ifeg«i5 1 STREET 

^5 1 ti^7XvCVDj^*fc«7./^^^^Sr 
fflli, HS540-1 5 0 nmtUT^S-^-tyi^igaK 

X7CVDSl:«t0l 1 0 nmCDJPST^t^'ffc^ie 



< 13 ) *$m 2C02-3S 92 4 6 

23 24 

(itfi££&S 5 =3 2 SS. C^S 9>o. N=7?S, H^=2 N=2 4«. H=l?%) SrPf&Lfco TifiK 

?o) TJBfifcfo. 4 0 1©ZililTtt. 77X'7CVDa*Iii 1 S 

[0 0 8 3] «felifeie 5 l±fC^^H5 2 iH,. &tfN, 0£gfS#X£ LTi£BI£tl-5Kfcgfc 

i&T*. *8#H 5 2 «. #aKflKB&2rr*'MI«m 3i$tBi4 01b£50~200nm KttlOO 

SriifclO^g: (X/Su/^ffi, LPCVDffi. 5- ~ 1 5 0 nm) CD/¥$iC«B}gp£T-5o *HJ6^iJ-C«, jg 

xvcvds® o^si,fct, »ai<D^a<t:ffls iioo nm<^mitmtm^m4 o 1 b (fflf&tts i = 

( U— tf^S-fkffi. ^^Sftfe. SfeB-'/i-Mi'O 3 2%. 0=5 9%. N=7%, H=2%) ^JBf£f 

hVX^Sr«^TBFfS©}g«lr/1^ — ~> [0 0 8 8] ^Tr. TJ 4 4ttJt»C*g*#Ji 4 0 2-40 

?LTM&TZ>» CCD¥3I^S5 2«/P$«2 5~3 0 10 6 *Jgffif5. ¥iff:i4 0 2- 4 0 6(Jfta©?g 
0 nm b<«3 0-1 5 0 nm) CDiPSTJgffcT (X/W^te, L PCVDft, Sfctt^XYCVDft 

•5. i^SK¥^ffiO$J^ICEgStt7ft^**. jfSKtt ^) K<i:9 2 5-3 0 0 nm (»SL<tt3O-200 

mm3Httt&my>l>-?'-V& (SiGe) nm) <DW $T¥»#BI£J5'iKU ^fcJtDSSft-ffcfc; <u 

->tfmmiz£r>x. *m&m s 2 2-4 o 6&&i&-rz>. wuz*m#miz lt«. #m 

LTfcE£iIffi^©KStf*£U&£.i&:<. -HMUra 7X7CVDSSfflH. 5 5 nmO^SS^fig^fiKJK 

^ct«ts. tut. c<D<k5/«cE^^$n -r-5. *ut, — y^*-&tj@^^^aHa^«e±ic 

TV^*^^e©Si^tt*3J:lKffiiStt*l«a±$-&S CCD^SH^ISJCllttTKJlKk (5 0 CC. 1 

l^fK) *fTtjfc«, ^S<t (5 5 0*0, 4B3fffl) £fT 

[0 0 8 5] [^«£^J5] *&2&fllTH*%H« I f-JjgL oTSaSSii^tS. -€-LT. 7*h'JV^7 

^cE^SS©— WtL-T. T^^^yvhU^^S«cD 7^ft$rfflV^/1^-^>^®3HrJ;^T¥gS^«4 0 

ff'M7jffilCt5ViTia8~ , ai 1 SrJBUTiftUi-r-S. ft 2-40 6SMt5. 

*5. *HJifflST«CMOS[HlKS:Wr«>'S16lHltet, ® [0 0 8 9] U— if&fiffcftTlBiiS^SSttlltS 
FT. 8je8S££*r«IIISaeffl^«±lC,9 30 ^Sar««-&<Ctt, V— tftLT, ateXSESfett/W 

[0 0 8 6] *^^JT«n — ->^tt<D# 7 0 T^S^SSfc^/UPXSRg^YAGL — if. YVO 

5 9^f7^# 1 7 3 7^7^fti*ICftS$tlS/t>J'7 4 U— if . YLFIz-if. YA 1 O, U— tf. ^7X1/- 

Atf'^l'&tf^X, tLlZteTfrS.J-fcV'T'ltfL-ft^X if. ;Hf-U-if. 7U*1f>F5-f HU— tf, Ti : 

at'0^$X^e.ft5S'S4 0 0 Sffl^S, &*5, S« iJ-^rfTl''— tf ^*<«t> 0 , fi»E , a,*U'— tfiUT«S 

4 0 0iLTIl 5^S«-^->'Jzi>S«, ^1S«£ iKf£JS*fc«/i;PXf£g©X*->vlx-- If, A r U- 

fcte^it3«©3?®JC&i@y&S^j£Lfct>©£fllv»T If. Kri>— ■ tf, C O, U— If 0 , Mffi^jSU- 

*>fi^. sfc, *mst9j<DfiasiasicBA5^ia^i±5&t tftLTMyvutfA* f5>7au- tf. siag^u— tf, 

[0 0 8 7] S«4 0o±jc^t^ra, g-fb ^jctt. u— tf^ss*^ftit$nfcu— tfe— A&jt 
®4 o i *mt%>. *$zmwv\3.Tm&4 o i tvx ^a^o^#«n^#*<@rt8^;-r-5t><D-e»s 

±««S-&fceSii*ffl^Tt)fi^. Tfi&K4 0 1©-I %1EJ1*»3 0 OHziU U— tf-x*;i^-<£££ 

iiUTIl 7"7XvCVDMfflK S i H , N 1 0 0-1 2 0 OhJ/cb'. ftSWCttl 0 0-7 0 OiJ 

H,. RW,0€rK^X«!iLTfiEJKv*tlf>^k^ba /cm' (»5=U<tt2 0 0-3 0 Onl/ci'JitS. * 

IR4 0 1a4lO-2 0 0nB (Sf$U<«50~10 ft, /tJl-7,^fiOY AG V— tf &EU*«-&tCte^-©SS 

Ono) ^T-S. *S^JT«. Bii5 5 0 nm©SEftfg 2 iS^^ffl Wlj^^S^Sfff l - 3 0 0 H z ii U, 
^iIH4 0 1 a (SSiSitS i =3 2%, 0=2 7%. SO U— tf— X^.;^-^& 3 0 0 - 1 8 0 Onl/cm 1 , ft 
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&fflzit 3 0 0 — 1 0 0 0nJ/cE ! ($? * 1/<S3 5 0 
-5 0 OmJ/cni 8 ) £T2>t&^c *lTfil 0 0—1 0 
0 0 Mm, #jx.v£4 0 0 Atm-CSS^^TtLfct— «j% 

&t>-&m £5Q~9 8%£LTfr 

^;^-SS«0. 01-1 OOMW/cirfgg (Sf 
$ b < « 0 . 1-1 OMW/cirf) iSWSTSS. -5- 
bT, 0. 5 — 2 0 0 0 cm/sISoSSTU- If M 

[0 0 9 01 Lti>lstafi*&. *$ZmWV\i* i^^tSrlb 

S3ISiiSifl.StJi*KU:K5 0-1 0 0 nm©# 
H«3i5iigl£E2fi£L,. ifl&$&3 (RTA^77-^ 

&mmf iza^mTcm^m^. me^an^xii 
&fi«sfetm*T«>c:t*tT^-5. 20 

[0 0 9 1) fe££A/. ^-1fiSS<k»0*$ffofciK 
SS*«MSffl UTT F T Sf^fir 5 C t 5 

J8V>TTFT£fe§SfS£. &f&«tt3 0 0 c nf /V 

f^©-T*t. SiftS«5 0 0-60 Ocm'/ VsggE 30 
[0 0 9 2] *iftl4O2-4 0 6SfBEUfc 

[0 0 9 3] f?*l4 0 2-v4 0 6^«5y 

- hlfeMM 0 7 £^J£T*. y~ h«fegaS4 0 7 \Z7 

15 0 nmi:LTS^€:^tJM^mT^-r-5. *HiS 
fllTtt, ^XVCVDSlCiOl 1 Onm<DiP$-CK 

fc$nm.mm m&its \ =3 2%, 0=59%, n= 40 
7%, h=2%) T^BEbfe. ^n, y-h*eam«K 

[0 0 9 4] K<b^KSrffl^«»«'&JC«, ^7 

XvCVDttTTEOS (Tetraetnyl Orthosil icate) 
&Ot&e&dU £l&E:*J4 0Pa, SSSS3 0 0~ 
4 0 OttU. SJSiS (1 3. 5 6MHz) m*»&«0. 
5-0. SW/cm'-CSifffi^-e-T^-r-SCt^T^-So 

zL<D&5\z\.Tft&-znz>mmmm*. ^ ot4 0 0 

-5 0 0t;©&7--;HC<fc0y-H*£t1^£UTJi# 50 
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[0 0 9 5] y- S*£*idK4 0 7±icSIJ?2 0 

-10 0 nnKOSl CD3l«flt4 0 8 at. mm 10 0 — 
8 0 0 nm<Df$2<DmWSL4 08bt. BIJP2 0 — 10 
0 nm©i3^tK4 0 8 c €«Ils!it5. 
0*JT«. BI/P3 0nm©WN»|;^Sfc.5SBl©g*«BS4 

0 8 a t, KJ¥3 7 0 nmOA 1 - S cj&*>e;&3>^2 
©9imK4 0 8 bi, Bl»3 OnmcDT i NBS^SfcS 

^3®gi«i!t4 0 8 c ±&mmmf8L?z>» 

[0 0 9 6] ts.$>. **16«Ttt. Il^tK4 0 8 
a^WNilfc^, ^IdSJlStlf, S§l©i*mSI<t:b 

fciK I2fflSl«4 0 8b*Al-Sctb 

t^Ks^sn-f , a i^, a i t-rs^ 

fc. g3Og«K4 0 8cSTiNtbfc^ 43HCKgJ£ 

stir. Tii>, t i £±J557}£-rs^& ! felx<tt{t^s■ 
[0 0 9 7] ^»C, 7*h'JVi^77-fteSfflVJTUy 

x 4 i o—4 i s&m&i,. liRtf 

IB^€:^E£-r-5fc*©mi<0Xy5 1 >^SSrfT-5. SfS 

1 ©l7f>yjl!H-CttS 1 ©X^^y&frRtf^ 
©X-i/^yaMrefrp. (0 8 (B) ) «*MS«Ttt 
IlOIyf^i'Mtl/T. I CP (Indue tivelyCou 
pled Plasma : i3^1^7XY) 

(,», Xy^^flltfXKlX^^ffljtfXtCBC 1, <h 
C 1 , i:0, -€-tl-en<D77XS!t*tt;Sr 6 5:1 

0:5 (seem) tU 1. 2 P a ©ffTj-rra-CJUi 
V>mmz4 5 OIORF (13.56MHz) «7J£&AUT:/ 
7X?S£)$Ltl75 : >ySfT5. S««H (raxf 
— it) K&3 0 0W©RF (13.56MHz) €?j£8:AU 

Xyf t >^*fHcJ:DA 1— S cRfei^T i Ng^I 

•y^>y lt^ 2 (omw,m*s&zfi& 3 o^me©^ffi^ 

CioT. Al-ScIUitfT i NROf-A-ft 

[0 0 9 8] ClOge, l/>'Xb*»e.&S-77i'4 10- 
4 1 5Sr^-e-r«C^2CDXy5 i >^fl=lCg!^.. ly 

CD#7.SSgtfc£ 2 5:25:30 (seem) tL. 1 
P aOJE7JTn-f ;i/SOHffi»C5 0 0WORF (13.56M 
Hz) t*SSAl/Ty7X-7«4)£LTl7?>^ff 
■5„ S«<5fl (KflXr-y) lCt>2 0W<DRF (13.56M 
Hz) tASfiAU. ^S«l:ft©SS/W TXmESrBP 

tra-r-a. &*s. y-h«g^!g±jcsats:s-rcit^<x 

y5 l >y-r-5^i6»C«, 10-20 %SS<D«iJ^TXy 



\ » 0 

2? 

[0 0 9 9] ±S2M5 1 ©Xy^>^£*IX;;i, is~s7> h 
jg> 5. ft-o^X * ©ff*$K £ jg U ft *><D ft £ d £. iZ& 0 , 

SBCD^Stt 1 5 ~ 4 5 ° tftfc. Z O IT. SIOI^ 

^>^jast«t i ©««»£§§ 2 cd^sh fmz © 

^HH^e^-S® 1 CD^««>«mS4 1 7~4 2 2 (gi 

1 (Dmmm 417a~422a<!:SS2 ©igeS 4 17b 
~4 2 2 b£3§3<DgMtJi4 1 7 c~4 2 2 c) S^fig 

r-5. 4 i 6«y- MffetUT*?). m i (Dmvxomm 10 

84 1 7-42 2X«fc>*lft^£gJa«2 0—5 0 nmS 
gl7?>^n»< ftoft®*£#E*fifc$n-5. 

[0 10 0] *UT. U>*X hi^ftS7X?$iSt 
TC^2©Xy5 i >^SSrff 3. (08 (C) ) CI Z 

x«, xyf>mi:Bci,tci,i«fflK -?-n 

-£n©#X85S*t& 20:60 (seem) £ U 1. 

2 P a<3Dffi^jTn-f ;i/SC0mffilC6 0 OWORF (13.56 
MHz) t*^Al/ty7X7SMLTX7f>^S; 
fi^ft. ££« 5» l-t>l 0 0W©RF (1 
3.56MHz) tA^AU. ^HWlCftcDgEA-f 7X« 20 

m^Entrof^o f$2<ox.y^->ifs&m'Vit. a i — s c 

&2<D3Ly^>if®m\Z&K>f&2<Dmmm4 2 8 b 
~4 3 3 b*5J:tfSS3CD3imJl4 28c~433cS)g 
fiTTS. gSl©^»4 1 7 a~4 2 2ali. B 

i^^I7f>i'^nf, sg2©jfM*©3imJi4 2 8~ 
433 *j^«-r«>. 

[0101] £©«fc5»cg§i<DXy^>^i:g:teJ;tfSI 
2OXy^>^XeiCJ;0. #fP;3©t?tJ5££SpJfflLft'ir* 
-hii4 2 8~4 3 1. S^l©-^COfl4 3 2 30 
43<fctfV-XES§l4 3 3*«Sn5. 

[0 10 2] tl/T. hfr£>te.2>-?7.2$:$i&-& 
•TlC»10DK-t!>y«aaS:ff^. ^^StCnSSr# 

j*tz>Tt&®7tm&&m&izW')ja?z>. H-tf>^«is 

v>„ < H-^SoMli K-Xi* l x i o" ~ 5 
xlO'Vcm'iU JDllES;4 0~8 0keV«!: 
LTff-5. *HJS0iJTWH-X*S: 1 . 5X1 0"/cm 
•tlx, Jn3SmEE*6 0 k e VtUTffri. niS#4 
-TSTF^TC^tUTl 5SllC«-r*7E3g, ASWJC« 40 
•J> (P) SfttefltJfl (As) &fflfr>«*t. ClCXttU 
> (P) £ffl<^5. £©«•&, iSI4 2 8~4 3 3*l 

S-&W»C^^ffl«4 2 3~4 2 7 7Wgfi£Sn£. 
Vlffit&4 23-42 7 »Cte 1 X10"~lX10'Vc 
m' ©jESSSfflT n ^W&)7tm^Mt 

[0 10 3] l/^h4>efi:5'77i'$^LfeS. 
tz\Z\/~J7. h^bft-S^X^ 4 3 4 a — 4 3 4 c £jgf£ 
LX§Sl©K— tf>^S<tOt)S5('^JinS^ST^2<D 50 
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ISlxi0 !, ~lxi0"/cm'eU SQiSliJE^ 
6 0~1 2 0keViLTff5. H— e>^S«Sg2 
©3SSB4 2 8 b~4 3 2 bS^«fi«57C*{C*f-r*VX 

^tLTffltv §§i ©asms©^-/'?-®©!^©** 
&Bic^&!&j£$§a^m£tt* J: 3 \z h- tr > ^-r 

gg^X, SB2©F-tr>yffl3J:9inS«JE«:TtfXS& 

3©K-t>^5as$fToT0 9 (a) (ovtm&mzo 

■i *> K- :/*£©*#«: «— X*£ 1 x l 0" ~ 1 x l 
0"/cm 8 £U iQi§«EE«:5 0~1 0 0 k e VtLXfr 

5. ®2CDH-t;>^5a3i^ e t^sB3coK-tr>^5as 

KcfcO. Sil©i?l«JlififtS<g»«Ti^1g«4 3 

6. 4 4 2, 4 4 8iC«l X 1 0"~5X 1 O'Vcm 

* ©sfisssx n m&tt-¥-t2>7Fm.®>7t#zmitiQ 

S»ffi^%®«4 35, 441, 444, 4 4 7 Ktt 

1 x l 0"~5 X 1 O'Vcm'CSSKlTnS!^ 

[0104] fc-s-s/u, jiSftDDamffiic-r^cfcx, 
« 2 © h— tf > yMS43«k^» 3 © k- tr > iff&miz 1 

^FStfts^sMrs ^ t *> oi«gT»-s. 

[0 10 5] V'JX hJ^&ftSV*^ £rB§5*L 

ft«, fcrftKl^X ^&&5V^4 5 0 a~4 5 0 
c£E*l£UTSS4©F-fc:>y«lSI£?T5. £©314© 
K-t!>^«lSS*«t0, p^**;i'3'TFTCD*£#:JI£ 

^F^7C^*^l)PSnft?F*fi^fB«4 5 3, 4 5 4,4 
5 9, 4 6 0£J£EfcT£o $2(09114 2 8 a~4 3 

2 a^^ee^Tc^tc^-rsTx^tbTffl^, pss# 

}gfi£-r-5. ^SIJfi^JTtt, 5F*£^)®«4 5 3, 4 54, 
4 5 9, 4 6 0ttv ? #5> (B,H.) &m^tt-1*>\* 
— (0 9 (B) ) H— tf> 

hi^&5V7?4 5 0 a~4 5 O cTlte 
nx^-Sc $1 75M3©H-t;>^j!D ! S»CJ:oX, ^$6 

®mm,4 38,439 «c«-£-n-ensfts«sx»j 

SlDSnTV>2.*t. ■«-OV>-rn©®«JC*5ViX 1 fopSS: 
#4--r^^3C^O»«€ 1 x l 0"-5xi0"at 
oms/cm' tft*«l:-5JcH-e> i^ffiST * Z. f J C J; 0 , 

L XlKtrr -5 ft M £ Uft ir». 

[0 10 6] UA±SX©XgX. -€-n-?tl©2^^{*:8tc 

[0 10 7] ^V»X, h^5>ft5V7.i7 4 5 0 a 

-4 5 0 c $^sir$ i <Dmm*mm4 6 1 s^-r 

C©® 10DSRg«£lSI!l4 6 1 tLTH Z^^X^C 
VDffiifctt^/ly^ft^i^ P^SrlOO — 2 00 

«. ^^XvCVDSJCckOffi*! 5 0nmOm{b?g<fc 
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[0 10 8] ^t,i-e. K9 (C) '.Z&TJivlZ* Is—*? 

If^OX^-J^— ®S«0. 0 1 ~ 1 0 OMW/cm 1 
US (»$K»iO. 0 1~1 0MW/cm') 

U-lf3ieiC»bT«»ttfcS«*0. 5~2 0 
0 0 cm/scD&gT&f&S-e-S. /UW^iO 
I'— tf£Jf§t>2>©T&n#. J^i£&3 0 0Hz £U 
— tf-X^;^-SSS5 0~9 0 OmJ/cm' (f^WlC 
«5 0~5 0 OBJ/cB^fr^O^SSbVi. dot 

U— tf?££5 0~9 S^^-A'-^y^StTfcfi 
V>. Sg2©^ffiSC#VvcSgl©JfF^^BIK& 

-r -a SHgtf-H* kbmi: i/tus t ts. a »c<fc o , tarn® 
[0 10 9] f^i<ommfsmm,^m^Lt^Wi\zm 

fit) £j&j£Ljfc&TfSftlfc&g£fT?£i^S;L^. 
[oiio] tux. iras^sas (3 o o~4 5 oic-ei 

i osra«fe^JK4 6 i iz-s^n&Tkm 

3~i o oxofcm&'Sts&mm.irzz o o— 4 5 
ox:ti~i 2^ra©3ra^si*fT-pT ! b^v». 
[oiii]*wT. *i vmrstmm 4 6 1 ±»rst«8s 

IS&4 6 2 a £J&i£-r*. *SliS«»JT«> 1 . 6 u 

mo? * gjM»njs*»«ufc*t, *a«a*i o~i o o 

0 c p. »*K«4 0~2 0 0 c pOfcOSrffl^. « 
[0 1 12] *ISJS0aT«, &B£8t£g*Ot«>. 

^•oxmmmm^mizibVD^m&Ltt. &ft. as* 
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ffi<DBmt. TFT®Mi!5lU7* hV^i?TfT5C 

m&m<omm\zB5Z2ntzihWizft^xwmmme>&m 
izaw&&i$.t<t\2>. 

[0 113] ^2©SF B ^«tK4 6 2 ailT^ 

sa«F«{tT-&tt£ffli'>Tt>«kUo mmm 

10 ®£Jgf£L&«, ^CD-y-^H^^X h^X->^>{T 
[0 114] ^-LT. Stb08S5 0 6»C*5lvc, S^Ffcfi 

^i®«t-?-n-? : ti«^e<jicigiK-r-5E»4 6 3 ~4 6 7 

*B&LTZ>. fr*5, Cine©iB«l«, Kf5 0 nmOT 
i lif 5 0 0 nm©^i (AliTi <fcCD^& 

-mm&izmz-r. mmmm-c^^L^ eik± 

AltTi <CIK&&:V>. «SJ^.«, TaNBLfcJCA 1 *>C 

>^LTEil§l£J§M3cLTfc«kU. (B110) 
[0 115] Si^lffiS 0 7fC*5^T«, Hji^«ffi 

4 7 0, y-hE8!4 6 9, i£H4 6 8€rJ^fiET 
•5. d©«igi«a4 6 8JC«tO V— XGi (4 3 3 a — 
4 3 3 c Off!) «. I*TFTiig«&^M 
$tl5. y-FB2H4 6 9 ia*TFT<Dy— 

30 7 011 BSTFTOh , K>®«4 4 2i«§l«!S:S 

UTmtg-r«>¥^»4 5 8im^w*s«g^j^*3£$n 

S. iS^«ffi4 7 Oittll Alifc«Ag* 

[0 116] K±0«l:UT. n^*;U$?TFT5 0 
1 ttp^-fr^JPSTFTS 0 2A^)S5CMOS|SB, 
Rtfn^f*JHJTFT5 0 3 S^-rSKi&lelK 5 0 6 
I*TFT5 04, «^*5 0 5 t^-T-SiSJH 
40 SS5 0 7«rra-S«±IC^-r-5Ci:^TS«>o Cl^U 

[0 117] KlblHlK5 0 6fl)n^^HTFTS0 

i tt^^jMBrtflrau 3 7. y- h«scD— sr^^i* 

t5l 1 «5^m« 4 2 8 a <tfifc*<£«g?;ffc£i83ffl«4 
3 6 (GOLDS* , V-XSI«^fc«HU"r>ffi« 

t isTmm?z>&mm^t£®im&4 5 2 $tbxv>s. 

COnft*;H!TFT5 0 1 ^fg4 6 6T?*&KLT 
CMOSEK*Wr5pft*;HTFT5 0 2 ('« 

SO ^iUT»ttS!5aS'F»I«4 5 4i, ng$# 
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>>;l/SiTFT 5 0 3 '.Zte^V %-Ps¥2&W$. 4 4 3. y— 
b®ffi©— gB&ISJ5£T-SSS 1 OSimH4 3 0 a 
ttiWT«eifi«4 4 2 (GOLDW . V-*£g« 

5 6£*rlxTt^£. 

[0 1 183 @j^g$©iii3BTFT5 0 4 (Cte? 1 v^Jl^ 
&Gg«4 4 6. y- h««©tt»CJBSES$n£fi»g* 
mV0&&445 (LDDfi«) , y-^®«$fc(JHl/ 10 
>®«iLT«tE-r-2>iSi§^^ffi«S4 5 8Sr^L 

0 5«. *£*i$l4 1 6£r^«#£LT. (4 3 2 a 
~4 3 2c©««) <t. *»#ii"e»*l/TV»*. 

to 1 19] ^mmm<ommmmit. -j^vwyw 

10 1 2 03 *ittt«TfWir«7a'9 k -f ^Th 

U?XS«©iS5it6S©Jt®0S:Hl 1 ICST. fc*3. E 

8~@i i fc*ns:-r-5S?^<*«ra^^s-ffli' i TVi«.. 

01 0t>©i8A-A' ttHl l^CD^JSA— A* T«J 
-B' 12B1 1 ^©StlSB — B ' T«J6WLfcf&r®BlC& 

10 12 13 C©±3KUTft«SnfcE«ttttJSSMI: 

*i*s$nx*so, ^E&£ : &i"£Ei8ga««i®3igB© 

*E«fcLT*>E38jE®^©ra&tf£U*i:i:&:<, + 30 
tO 1 2 23 &*3. #2Slfi0!]tt5S;&6m 7JM40^-Ttl 

101233 mm&}6i *nffi&m$. mmms-vit 

36«SflsaW-*I«*En r K:BWW*. UlW»c«H 1 2 

[0 1 2 43 ST. Xttfl5ICfEV>. El 0©ttlgCD7 40 

-?HJ fc*>HHWM4 7 0±lcE(fi] 

&5 6 7*»J*U5tf>^ffl3B*fT3. fc*3. ^USSfll 
T«ErpJK5 6 7 €:^fi£t*-SStU", 7£ U;U«tffiJBMIfO 

EfcLfc. tt*©**— *Kft*T. 3»tftCD^^- 

{0 1 2 53 5 6 9 ^j^TS. 

7?. »|p]S«S 6 9J:ICS6JIS 7 0. 5 7 1. ¥«<fc 50 



K 5 7 3*0E£to. >^S©*feJi5 7 0£Wfe©*fi 
157 l<»:£S*aT. iS^fB&SfiKt" «. f»ft© 

t0 1 2 6] ^SSeUTfcJ:. H«60iJ5IC^-rS«*fflVi 

ins. ta^x. mfaws <DM%m<D±ffim&7jk-?mi 

1TB. ^<tt>y-hE«4 6 9£IB*M4 7 0 

©F^«t. y- fe«4 6 9 t.mwmm4 6 8 <Dtsim. 

t. 6 8 £iffl3gtiffi4 7 0 ©B8«i£i&3£T-5 

as* 1 **. **i&e>at%-9-*cfrttBiz 

10 12 7] JKDipJC. *VX^<Z>iffift/f £ 

jgf<rr£c<!:&<. &iamF.a©®ra£*£«cD«jia>6 

iLfc. 

10 12 8] *W?. ?g<t!5 7 3 ±{CMKg|«BI*> 

ftS«o>£SlcEfp)8l 5 7 4£»j&U 7e>^jM* 

10 12 9] -e-bX, lB3Rfig£B»lelB«sjBtt3n;&7 
i7^-c^vh'Ji7XS««h»iPi3S«iS^-;p«5 6 8 
TftSD^bi**. ->-;W5 6 8tCf47^^-dijlAS 

KBI£J$oT2#©g«a*MD-&fc-e-6tl<S. -?-<Z>&, 

■T) »C«toT^±tCttjfr*. JKOtmS7 SKI****] 
0«S4***«rfflV»n«AVi. CCD±5»CbT0 1 2JC^ 

to i 3 0] 6t±o<fc5»rbTfp«sn*ffias^n^ 

10 1 3 1] *^ftS«»Jtt|l«S« 1 75M 5 Olr>-ftl 

10 13 2] t^«S0iJ7] 4eMtMTtt. ^SfiWlSTfP 
SaLfc7^^^^hU^XS«*>6. mM6^«A 

i'r-f h 'J XSSSfflt>T^4fc«). #5£9J£S 
t0 1 3 3] HJS^JSCSeVi. 0 8<^«J8O7^ 
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'J ^XlSSi ScEffilll 1 0 6 7 SSaU^O^S&S* 
fr3. *^16fiSJT-«Srfi]R 1 0 6 7 

[0134] #1>X. *tfaS& 1 0 6 8 -5= d 

wttfammzit, m&m 1074, 1 0 7 sa<& 
is* k ft & l x e* s n& * 7 - 7 ^ a«® # s nx 

SBIi®8§©gB#K ! big}t»l 0 7 7£^W 10 

fe„ zlvk?—-? 4)\>z t.i&dtm\ 0 7 7 £€r«3¥J» 

•ffcBI 1 0 7 6 Sffittfc. &V>X. ¥Sft*l 1 0 7 6 -kin 

ge^mi^js^^sftfSjmffii 0 6 szmmmzMtfz 

L. ftftSSO^BKlEftl* 1 0 7 0£®fi£U 7tf> 

[0 13 5] -£-LX. lB^gB<i:^©)lHlSS*^BK$nfe7 
^xW^hU^^a^tftl^S^iSrv—^l 0 7 
1 XIAO v— Ml 0 7 1 \Zte.?y( 7— *<S 

— ^P B 1R|S:^p-pT2tS[OS^Ii!iO-&t)«-e.nS. 20 

^. msttonKKatttfi o 7 3mL. i*ik?H 
ictoT^icitifr^c agaimi o 7 
3 ^ntf&v*. c:<Dj:-5ic:bT 

si 1 1 \zbt7^^-< 7^ b y zxmmih&^&m&ZE 

[0 13 6] jy.iO.fcSfcl.T^SStlSSKII^K/t* 
JKi#am^SO*^fiBiUTffl^SCt^T^Sc 30 

ft^OT. *®«<KK:fc+#ttfSX£#£>fc©£fct3X 

[0137] &*5. *mMM\t$£Mmmsswrti 
a>- 1 e m \zm&-st>-&2> z\ t & nj&x a& -a . 

[0 13 8] [fdS0J8] #H;&£0iJXte. *f£W**Jffl 

f v h U ? Xg«£feffl-r* t #©T F T©f^S!^S 
IHT. 58ft&g£f£SJLfcW:::^XtfcljHT-5. *H 40 

7?f h 'J ^7l«Sfl^T^5fc*. 

^Lfe^It^a-MWL/fcfcfflTSS. ft 
-fe>X (Electro Luminescence) ■E>*l-5*r«Hfc'&£2 

fc, ^^t-&i&{c*iH2>ji'5*u/-tr>xjc«. -mmm so 
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emmts^mi&mmzm^mo}^ mm h^.mmm 

mjffi £ Essoin icjgj&s nfettoi £*r«sg*t« t ^ 
a. ff^Ai. iETLMSis. *?«ajie*fMn 

So S*«fc*3fc#?tt. ASH. fSftH, MJIfttffi 

as. m^mmm, mmm&vmizmmvttm 

if * # b T V» -5 CI t. fe * S . 

[0 14 0] 01 4 tt*9fett0yoK%£lia>ViB6BT& 
«. H14&I3VVC. S«7 0 0±KRl*&*lifcyWy 
^>^TFT6 0 3Uil 0Onft*JHTFT5 0 

[0141] *^sg«|-c«^v*;^fiJcli«**- 

OMfSLZtlZ &>{fA&— h«igt>L< « 
[0 14 2] S«7 0 0±{C^t6tlfcK»lIslK«B!l 

o©cMosiEiK^«^x}gfi£$ns. tas^x. «ito 

IK^tan^^^^STFTS 0 ltpft^HTFT 

[0 14 3] sfefc. E«§i7 0 1, 7 0 3ttCMOSlHlK 
OV-XEfi. 7 0 2IJHH >E«<i: bX*8«gT-S. 
E»7 0 4ttV-7E«7 0 8 tMy?>i) r T 

FT©y-7.^t&mM«ic^-rss^tbx«itg 

U. E»7 0 5»KK>S»7 0 9tXl'-/5 L >yT 



[0 144] fr*5. m85«lWTFT6 0 4«0 1 OOp 
^r^JWSTFT5 0 2 €rfflViXJBJ«*n*. t£oX, 

jfX*oXfcSV». 

[0 14 5] E8J 7 0 6 tt@Sgf6l1BIT FTOV- 

7.E^ (m8i!«^<Cffla-rS) X*0. 7 0 7tt*iig 
«»TFTOB8SR««7 1 1 ±JCfifeS r.^TJHMM 
7 1 1 t««WJC«^-T«>@ffiT»S. 

[0146] 7iiti, mwmnm&znzmm 
mm mxmTvmm) x*s. si^mBiiLxte. 
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7 1 ill ±EE&gl & *Bf£f 3 Rii iz ^mu M IWM®M 7 

7 1 Ofc/B^TTFTJCiSg^^SffrfS 

c:-rs-&*^-5o fox. ^jts^T^sfc'^aBJ- 

[0147] fill 7 0 1-7 0 7 m 1 4 iZJn 

-?&^\Zrt>>7 7 1 2«rJgfi£-r-&. A'>? 7 1 2H1 0 10 

o ~ 4 o o n mv&mz-stst&im* L < «WM«aBg« 

[0 14 8] &43. A>^7 1 2tS*&gy«T$>-&fc#, 

#!WyT 7 1 2©$m££t-£>*£i^BI<P»C#- 

^^^TOJT^o COBS, J&ta^te 1 x i 0* ~ 1 x i 
0"Qm (»SKIilx lO'-vlxi 0"Qm) ii 

i3.z>&5\z%-#>iitL : ? j i>&m$fi : -<Dmiia&&mB-rti 

20 

[0 14 9] iS^«ffi7 1 10±t:H^l7 1 3&m 
fSSn-S. &*5. 01 4t?«— Hi3gL»^^UTV^U 
*«. *^Jg0iJ-C«R m . G (ft) . B (W) 

Tn> (CuPc) BI£S8tt> -g-CD±»C^^cSi:LT7 
0 nmi© h 'JX - 8 U / 7 h7*S^A^«= 

(A 1 q.) m&MMtmmm&£VT^2>. A 1 q,»C 
+ti7'JKX ^iJl/>fcKBDCMlil^tM 30 

[0 15 0] {SU tA±<OCJ«^«tLTfflVi*Ci 

®zt>#?%m®ft%#n£?z>. savanna 

^-500 £LT. JE7L&AS <fc LT 2 0 n m 
CD5j?'J5 1 ^-7x> (PEDOT) tf >^*}*JC«t 

OKtt, *<D±.\Zft9tmtVT\ 0 0 nmiflEC/t57 

i-u>bf-u> (ppv) msrian-fcstgaiistLT 



( J9 > «$I2 002 --35 9246 

36 

[0 15 1] AiZ, f§5fcS7 1 3CD±«C«a|mSi^e.^: 

•5^87 1 4*t|g(te.nso ^js^jo«-&. 3*«is> 

^OMgAgl <V^->?A£«£CO<&&K) 
«JBl»TfcfiV». ItffiWiLTd iffi$(Dlit)l/ 

< ss 2 SsicR-r *7c*sa> £ fc-sasmst *> u < la-^n s © 

[0 15 2] Z.<D&m7 1 4*TJgfiK$n^^T%^ 

5 a. is^mffi (mm) 711, 7 1 3 x# &s 

7 1 4 T tlfc^-f H £*Tr. 
[0 15 3] SbtJSH^ 1 5£r5S£»C«-5<fc-5tCLT/1 

•y 3 >& 7 1 6*m-tz>z.±L\$m%i-T?3bz,. n 

7M-y 3 >!7 1 6tLT(l S<ffc3£*BI 

[0 15 4] #/tUy> J <D6^at£/'W->'<— 

LC (^tt^h^-f^^^) M*fflVi-SClt« 
DLCI»gf^e 1 0 OICeATOSSte 

fflTj£BiT5jfre<&.5fc4&, ®s8H4©<gu5eftJB 7 130 
±*i:fc§Il:^muiA^4. DLCi 

«S!mtw«TS^D y^>^**t«<, %^I7 1 3 

izffi<M±T.m&fT?m\z&ytm7 1 3*^b-r^tvi 

[0 15 5] SeiC, /t>y^—>3>||7 1 6J:l:JJ 
it«7 1 7&m-t* t>n-^7 1 8*BA0-&*?^«. t* 
±M7 1 7 tLTttSI^®<t»i&€r«^n«fi<, ft 

[0 15 6] :5LT@1 4lC^-r«i:^*«ligCD5E3tS 
S^fig-r*. J**5, /X>^7 1 2£fgj£Lfc|g, Ay 

^x. ic is^wtcfias-r «. - 1 

S6.lc5!JSS-&T*A-«7 1 8^BA0^fe 

[0 15 7] dpLT> S«7 0 OlCnfv^iT 
FT60 1. 6 02, 7-f»yf>nFT (n^-V^W 
ITFT) 6 0 3*5«fctf®S5<B]»TFT (.n^**)Vm 
TFT) 6 0 4«^n*. 
[0 15 8] £SIC, 01 4&fflUTia^UfcJ:54C, 



( 20 

3? 

10 15 9] &t&&m"c\zmmwtasbisma>m 
[0160] «&c 8ftx?efta?«fc«o&ih io 

01 4Tffl^Jt«F#S:§I^T-5. 

[0 1 6 1] 01 5 (A) tt, &%S?Ott±£T£fT 
t>fc«88€w-rJt®BI, 015 (B) BB15 (A) « 
C-C T«J»iL;fc.6&r®0T&*. ,SST^Stl&8 0 
1 ttv— ^flJBWiElK. 8 0 6 «iSSil8B, 8 0 7 «y- 

9 0 1 9 0 2 

»« i ->-->M*. 9 0 3UI2 ->-;u#-e& 0 . si-> 

9 0 2 TB&tl&l*3fl£l&&ihtt 9 0 7 fltRIt & 20 
[0 1 6 2] ft*. 9 0 4tty-*«Jffif!llHjl88 0 IS 
fci&OEtiT?* 0 . ^SBA^SS^tTSSFPC (71/* 
Dy4HI^*£»***. dtfiFPCL^ 

wb) anftDfro&trcfr>Tt>At». *9i«MFic«t*« 

SSftgHJCtt. ^SB**fc*ttT??S:<. -?-ni::FPC 
t>L<«PWB*^0#tt5nfc««iSrt)^ty ! b©t-r 30 
•5. 

[0 16 3] #i\Z. grBtt&emvrni 5 (B) «A 

t»TK9i-r«. s«7 o o©±*ic«®^es8 0 6. y 

-h«g)[HlK8 0 7*<M?tlT*0, mm&8 0 6 
ttflMMWT FT6 0 4«OHH >&«ftttlctttt 
Stlfc®^«ffi7 1 0££ttiSftOH*CJ:D*j&3n 
•S. y-h«B»B»8 0 7f4n5 1 r*JI/S»TF 

T 6 0 1 tpft*JHS!TFT6 0 2 
CMOSE88 (@14#1) Sffll»TMSn«, 
[0 1 6 4] H*««7 1 ltt*3t*^«D»«ibT« 40 

urs. sfc, simmffi7 i ioMS8K:ttA>^7 1 2 

4***3 tU i®gl«8i7 1 l±»Cte3g3fc»7 1 3*S<fctf 
«5tig-?OKffi7 1 4d^JS£5nS. 

[0 16 5] ^17 1 4«£Bf?tlC#iI©E8S<»:bTfc 
MRU lgii&E&9 0 4SIS6LTFPC 9 0 5 
WK&&S*lTlr>*. SSIC, iSPggS8 0 6R#y- h 
<UBSbBB8 0 7 IC"&i*a-5ifH 1 tt£TI&ffi7 1 4*5<fc 
tf/1y->"«— >a>B7 1 6T«*>nTC»*. 

[0 16 6] SSI v-;M*9 0 2IC«fcD;frA-*f 

9 0 l#Si9£*>SnT<^&. fc*5, *A-«9 0 1i 50 
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— 1J-£I2ttTfe&^o rl/T, 35 1 ->-;>*.* 9 0 2 ©ft 
»C«itlt*t9 0 7«%»atlTV»S. fefc, SB 1 >- 
M9 0 2. »Jh«9 0 7ilT«X^y^fflJB$ffl 
!/»a©**#SbV». Sly-iW9 0 2«TfS 

[0 16 7] 5£ft.m?$:&.0 &?IZ LTtStt <=> nfctt± 
#9 0 7«AA-«9 0 1 £«*-r*fci&©*g*?PJ£b 
TfcM&TS. *H«fi«Ttt*/t-**9 0 ISr* 

^n^77fy i7fi«©$mtbTFRP (Fibergla 
ss-Reinforced Plastics) . PVF <&*J\£—jUya9 

[0 16 8] Sfc, *tifc**9 0 7&m^Xl3/V— U9 0 
UfiStLfc^. Itih«9 0 7©fi!lB (8MB) £«5 
£ 9 KB 2 ->-;U« 9 0 3 SrKtt*. SB 2 >— 9 0 
3teSf§l ->-JP**9 0 2t|^i;tJfiSfflMCt^ 

[0169] £L±<D&5ttmm-cft?tmT&m±&9 o 
for, mm&<Dn^&xmmim*>n2>o * 

fc, JfflEBftgBtt, BBWfciS»r»T. Mam&<&T-r 
EBiIM^©HB***b-SC£a«& 
^©T, *B**fc»Ct>+#ttJ£re##S i fc©i:fc:-x>T^ 

So 

[0170] &*5. *£B0UI3&BM 1 75M 5 

[0 17 1] nx«9] afcftJKM-rtt. £3m8£tt 

mtf.2>wmmm£misfz§tytmmiz^Tmm-rz>. m. 

V»j8«, #f£Hj£jj§£LTJgfi£$n3E*l£*r-r-5TFT 

So 

[0 17 2] 01 6-?\*mffifflWmT¥T4 5 0 lib 
TBI OOpft^STFTSO 2 4|b]-«I©TF 
T£ffll,». X-f»yf>i'fflTFT4402tLT®10 
©I^TFTS 0 4 <hl^-«ii§©TFT£m>.5. 

mss©jfaifflTFT4 s o loy-hmffifiX'f 

>^fflTFT4 4 0 2©HK>EIS<C«me<)IC»a5S 
*XT«r>*. WWTFTOHK>SWJI 

mmm4 5 0 4 jcm^w^«a$nx^s. 

[0 17 3] *XllMTtl. *mtt*^^SH3^«S4 
5 0 4 *«5831£5l.^©ttai bT«figTS. R«:Wfctt. 

© 1 8E<b b< « 2 ^ICST-&7C**> 6^:S«m«fc b < 
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[0174] F!&1Kffi4 504 e>±iZ&§£~fcl& 4 5 0 5 

mJP®:7yfl:Uy?A (L i F) Zr<D±lZ& 
3tIil/T7 0 nmSOPPV (!l?ijn57x;i/>t 

[0 17 5] ^C, 5£ft«4 5 0 5©±lrtiSBJ9S«K 

^e.^-5i^a4 5 o 6*wte>ns. *^ss«»j©«^, 10 
mwmm&t vxmt-r >hol,£ mtzxtrntG®} 

[oi7 6] z.<omm4 5 o 6 nitm&X'& 
jt^4 5 o 7a<5Sfirrs. d^-et^fEJts^ 
450 7H mmmm 4504, ^114 5 0 
5 RUM 4 5 0 6-e^snfc^-T^--HS:JiT. 

[0 17 7] £%*?4 5 0 7 £5t£C:«-5cfc5lCLT 
ny^->3>R4 5 0 8SraWSCtttt^Tab 

/tyy^-ya >R4 5 0 8 tUTIl ftSK. g 20 

[0 17 8] /t>y>^ — is a >R4 5 0 8±IC 

&±#4 5 0 9 */*-»4 5 10 SrftS0-&t>it 

ttit«4 5 o 9 1 isT\tmft&mt®mzm^m$ 

ftmz<&m%)&&&TZ>®>n'hL<\mitmik%) 
iS0UJC*JViT*/t-»4 5 1 0tt#7*»«^5£g« 

[0 17 9] d©±5ICLT#©$nfc5£#&B©E8l 

[oi8o] *mMm\tnmmmm5wrti 

[0 18 1] [^SStfJl 0] ^gUSfclTte, mt&M5-V 40 

[0 1 8 2] 01 8 (A) \Z.7ic?T b*)i?X 
n^tWSTFTSOStp^+^STF 
T 5 0 2 SWTS^ibElK 5 0 6 £, HSiT F T 5 0 4 
<2:£ji!Mg«5 0 5£*Tf&ilSSf8B5 0 7 £iAMf$LZt\X 

SO 
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[0 18 3] Ctie>«TFT«SS5 1 O'.Zf— h&M 
512-51 7 ^BBihfz<D^>. S5ffiy- hESSLfcicSg 

[0 18 4] y-hS^5 1 2-5 1 7(1 
2 0 0-4 0 Onm, JfSU<tt2 5 Onm©JP 

«fc3fc»J*-r*. ^-M-gBeD£l&tt5->-3 OS. 
K«15-2 5fl[-ejgf£TSo t— /X— S&teH^-fx 

[0 18 5] >F^®««, SS 1 7}S£§ 3 <D F- 

tf>^XSlc<k^T}gfi£-r-&. S610H- tT>^ 

IflSfT^T. nff*;HTFTOLDD (Lightly 
Doped Drain) ffi«S:Jgj£-r*. K-tf^^ro^^tt-f 

£tt-5-TS?Fii5E^5c3S§ (H^ — ) ibt'J> (P) £S$ 

UT. grJtlCn^lr^STFTtDLDDM^cSra^-T 

[0 1 8 6] I3»K- tf>y«lSICJ:0. P^-^^U 
ST F TOV-7i W H H ><S«4fE!it 5. H 
- tf > ^ ©^ffitt-f * > H - W * >ffiXftT p S! 

\z\f?7.>7£:M&.-?z>tztb. vM*tt*3--rz>^m.ito7tm 

[0 18 7] dOcfc^iCL-T, nft*JHTFT5 0 
3tC«^-v*;HgfiS;m«5 2 9 0n«|-LDD-6M«5 3 
0, V-X®«£fc«FK>^*5 3 lrt*JgJ5£Sn 
•S. p^r*;H!TFTS 0 2 hWI1&l3.mi$.£:V. 
*;U^B£®«5 2 7, V-7.m«*fc«HU-f >««5 

[0 1 8 8] 1131855 0 7 lC43l^T, nft*MTF 
TT^fifcSn-SiiigSTFTS 0 4 tt*7«SSO<g««re 

Wiux^My- hffi&-vmi8.2n. ^**jw&tfifR 

«E5 3 2©^ilCLDD««5 3 3. V-X^«*fe« 
H V'i >m#L 5 3 4 jWRW StlT^-S. 
[0 18 9] SfffltfeSURttgHOg*. *ft«3(S. Sfett 
^b^tSI*7&:t*©Sttl«»*^^0. 5 0~ 5 0 Onm 
OJ?$O^K7)@K)^DtS4 Ot. #"J-fSH, Ti' 
#'J-f5 H75 H. BCB (^> , /->i?o7f 



4! 

*>U ©SttA<&9&«fflt£:bTteil$&^©-T?. SJl 
bt>. 

[0 19 0] -?-«>|g, 3t^O/'?^— >©U5?7. hVX^ 

H L"f >ffi.mzMTZ> ■3>9>7h *—)V&Wf>Z1r 

Off r>o C©«6. Iyf>m!CCF ( , O,. He 
©g£#*£ffl^«®BS#^e»fiJt*Sg2 CDJBHf&ft 
S5 4 1 &Jfi7f>^L< Sl>tl^> 
mSCF,. O, tl/Tfl CD^Fp^^K5 4 0 £X 

[0 19 1] *-LT, ^mttO^Pa«rX/l5/^ffi^»*; 

X-;/^>^»C<fcoTE*l5 4 3~5 4 9 £J§5fi£T*. £ 

[0 19 2] 018 (A) ©7i'f-<^hUi'^Sfi 

-TSXeSrittW-rS. 018 (B) az^T^ 
^7.S««i:«r6]S«5 5 4t€:->-;W5 5 8T65D-& 
Mfc«!l&fbTl-i5. ^«]tr, 018 (A) Ottffi 
©7*^:7vhU*Xg«±{C;£#©X^---9-5 5 

i. s 5 2*mi&t2>. m&mzm-t *s s 1 

ttm>«tta#*M:t>tt#?'«0<. 3~10ym©?S3 

*»j*-r -s c t e j: os£a<DBEisi©ans:B& en ta*-c 

#«. EftK5 5 3£JB«£b7k:>^$&a£fr 

5. *tfflS« 5 5 4 ICttSKigSfglSI 5 5 5. E(p]JK 5 5 

|6]g«££65D 5 5 7 ^ftATSo 

[0 19 3] W±0«t5»rUTf^S$nST^T-W ZT* 

[0194] ft*5. ^XlGWttMM 1 75M 5 ©WTtl 

[oi95] [garni 1 1 ] *mffi&i~?\t* %mm i o 
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[0 19 6] Ell 9-C««Sg®]WfflTFT4 5 0UL 
TIH1 6 ©nf v^HT FT 5 0 3 — USigOTF 
T&m^2>. MM»ITFT4 5 0 1 coy- h 

@&te*-f y^>ifmT¥TA 4 0 2©KK >SH(C 
m^tCS^StlTUS. fM»lTFT4 5 

oiokk >E^«in^«S4 5 o 4',zmm.&3\zmm 
io [0197] mnmfr*>fcz>wmnm4 

© 1 ft* b < I* 2 ^JOR-T-STcSld^^SSIfEIBIt) b < 
[0 19 8] if«S4 5 0 4©JtlC«5£7fcJB4 5 0 5 

a«j£j£s*i«>. @i 9-e«— ©*b*^^Lxvi 

OMIT^. SteWcti. ffaAIiLT2 0n 
20 mJftCO^-WfcU^A (L i F) KSrtatt. J Er<Z>±\z& 
^iiUT7 0nm»OPPV 0tfy/t^:7c*:xU>fcf 

[0 19 9] #IC. %3t»4 5 0 5<D±tC«S^«m 
A^^ifi4 5 0 6*<K:lten-5. *^JS0UCO«-&. 

SW^msgi b T^t< > a ig?<tx aHt&m 

[0 2 0 0] CCDHS4 5 0 6*T«)SSnfcWr5E 
%X?4 5 0 7*t£jft-r«. dd-Ct/^^Tt^ 
30 4S0 7IJ. flBftBS 4 5 0 4, §£>t« 450 

5 E.umm 4506 T^$nfc^-f h «:*&-r. 

[0 2 0 1] 5^*1^4 5 0 7S^JC«-5«fc-5tCbT 
/1y>^— ->3>SI4 5 0 8*S;lt«>il<i:«^-?aT* 

/i^->^--> 3 >ig4 s o 8 tutt. S 

D. ^iffei^JS«:mJifeb<«»*^fe"B-fc««-CfflVi 

[0 2 0 2] S^IC, /ty->^-i/ 3 >R4 5 0 8 ±tC 
itlh#4 5 0 9£K:tt. AA-»4 5 10S:SAO^fet 

40 &it#4 s o 9 i L-Titmnmmittiim&m^tu* 

JS0y{r*5HT*/V «4 5 1 0tt*f7XS«-^»S|gS« 

K) *®^cbfet>CO€rfflU*. 
[0 2 0 3] C©«tPlCbTf^8!Snfc^^«{4, B 

50 »^lS-C€#St>C0<l:^oTt»-&. 
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[0 2 0 4] &*5, &mffi&mm&m i nm. 5 ©^-rn 
[0 2 0 5] [fgffieo i 2 3 *&w&mm it. 

s«) tcffl^s^t*«ffl5i5-2)o fin*., *ns*ft3fc*« 

[0 2 0 6] -^©flS&tt^fcSi: LT». /t— 

*y«Bi2 otc^-r. 

[0 2 0 7] @20 (A) «/i~y^-;un>ei— ^T? 

##3 0 0 1. illfeA*853 0 0 2, ^8S3 0 
0 3. h*3 0 0 4^£^tf„ #5gBJ£3?jKSS3 

o o 3\zmm-?z>z.t.tf-z&z>. &ftw&mm-rn&. 

m^&3 0 0 3 ©^BaWfctCfcfJ&T^*. 
[0 2 0 8] 02 0 (B) W^nS^Afcia^LfctBg 

0, $#34 0 1. SS83 4 0 2, *tT-;*jfiB3 4 0 
3, I2©«U*:3 4 0 4. SffX-f yf 3 4 0 
if. fciS, ^©^V-l'-V-taiS^SEtttLTDVD (D 
igtial Versatile Disc). CD 

h&ftS Z\tiWZZ>* #5SBJi«:3^gS3 4 0 2 KBJB 

-r 5 -So *%ws®fflm«, «^S53 4 0 

2 ©ifcSaWfctCttJS'Ci*^*. 
[0 2 0 9] 02 0 (C) tt^X^WC^O, 
4 10 1. £&#4 10 2, ^g&4 1 0 3^£-&tf. 
#5£HJlteg^gB4 1 0 3»C®ffl-rSCt^T#«>o #12 

± (4#IC3 OO^eti) ©x^xyu-flctt^rcfc 
[0 2 10] tt±W«C. *^HjcoJlffl»gB«ffi«e)T/2: 

*nis^j©m^«s§«iiiefi»j i - 1 1 ©£© 

«fc ? ^iffl*^*?^ €> 581 Jdc£ V»T fcHSTT -5 d t 
[0 2 11] 

bit. mmts.jj&-?&z. 

(b) E&©&i£#Mfc£lt5iT#*. -?•©*:«>. Igfr© 
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(d) EU:©ftJ/a£SS& Lfc±T. 7* "5V Zf-? h'JP 

[0E©fB»fcBl9i] 
[0 1 ] *%^©««:©^JS:^-rE. 
10 [02] #^£jgJ8LTfe§JLfcE«l©f?M*©0iJ£ 
7^0. 

[03] #5£ej£jgEbTf£SJLfcE«©f£#©«5S: 
0*^-T0. 

[04] *f£^£jgfliLT{£§SLfcE«©J§**R©0y£ 
5S-T0. 

[0 5] *fgBJ£j6ffibTf£KLfcESI©J£«©fll£ 
^t*0. 

[0 6] #^£jgj8LTf£»LfcEt^i£«©0i|>£ 

20 [0 7] #^BJ<z>«:£©0i|£jiVr0 o 

[08] 05SITFT. K»)0K©TFT©f^S8ie* 
^t"t&rB0o 

[09] EfTFT, ^160K©TFT©^58X8* 
*-T»}00. 

[010] I$TFT. i»lsI!50TFTO#Sli 

[011] ISIgTFT©»fiE3&^-rii00. 

[012] T^^f^VhU^X^S^^I^iS©^ 
8Slg£^-r»i®0. 
30 [013] 7*5V^HJ^:*l>i£IISjf:^K©f£ 
S9lH&*TI0rS0. 

[014] &ytmw<Dmni)!£i&-&zfmm&<vmwmm 
0. 

{01 5] (A) fg^l©±M0. (B) §£ME 
©i£f!rtHl&&tfISS?tgB©l$>TB«it0. 

[016] &yt3im<Dmw>iEi&-R.&wm&<z>wiwmt& 
0. 

[017] *^BJo«^©«ajgr^-r0. 

[018] 7?5V >^HJ*XS?£ilS7^M©«; 

40 



[019] fg^{t©iS^a?©»i®«li&0o 

[020] ^mftmmvm&Tjk?®. 

{02 1] isisgTFT, Egg!j!5]g§©TFTCDfe§SXg 

[02 2] mi<D3L>y*>tf4kmz£f)1&f&.-2tlZ>m 
mB©SMK©0y&jpT0. 
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